Kinetic and pharmacological examination of stimulation-induced increases in synaptic efficacy in the chick ciliary ganglion.
We have characterized the kinetic and pharmacological properties of stimulation-induced increases of synaptic efficacy in the embryonic chick ciliary ganglion. We found what appear to be four components of increased ganglionic efficacy with average time constants of decay of about 60 msec, 400 msec, 30 sec, and 200 sec. These time constants are similar to the those describing the decay of the four components of stimulation-induced increases in neurotransmitter release characterized at other synapses. These components have been termed first and second components of facilitation, augmentation, and potentiation. We found that the addition of small amounts of Ba2+ to the low Ca2+ bathing solution led to an increase in the magnitude of the augmentation-like component, whereas Sr2+ enhanced the magnitude and time course of the component resembling the second component of facilitation. These effects of Ba2+ and Sr2+ are similar to the effects of these same divalent cations on augmentation and the second component of facilitation, respectively, at the frog neuromuscular junction and rabbit superior cervical ganglion. Based on these similar kinetic and pharmacological properties, we conclude that the four components of stimulation-induced increases in release that have been described in other synaptic preparations also appear to be present in the chick ciliary ganglion.